lllinois Department of Transportation

Memorandum

To: ALL BRIDGE DESIGNERS 02.2
From: Ralph E. Anderson

Subject: Drilled Shaft Policy Wﬁ W
Date: June 17, 2002

Drilled shafts provide a viable and economical foundation solution in certain
conditions. The Department has developed guidelines for appropriate
applications of drilled shafts. The Guide Bridge Special Provision for Drilled
Shafts (GBSP 2) was recently updated and six new base sheets have been
developed which are included herein. The planner and designer should apply
these resources on applicable projects. GBSP 2 and the English and metric
versions of these new base sheets may be found on the IDOT web site.

Bridge planners must consider many issues in addition to design feasibility and
construction costs before selecting drilled shafts as the most appropriate
foundation support. Drilled shafts may be used to address vertical and lateral
pile capacity concerns resulting from large scour depths, potential liquefaction,
low soil strengths and inadequate pile embedment. Drilled shafts may also be
used at sites indicating large variations in the top of rock elevations to avoid
spread footing steps or construction changes in footing elevation. Concerns
about pile driving vibration, noise or overhead clearance have also been
reasons for specifying drilled shafts. In some locations they can also eliminate
the need for cofferdams, seal coat and structure excavation.

A critical piece of information required for planning and construction of drilled
shaft piers at stream crossings is the Estimated Water Surface Elevation
(EWSE). This is the typical water surface elevation estimated to be prevailing
at the time of construction, and is to be shown on the TSL Plans and Final
Design Plans. Obviously, knowing when construction will actually take place
and predicting the water surface elevation two or three years in advance of
construction is a monumental if not impossible task. However, a "best effort" is
necessary, and it should be recognized that the EWSE will at times be subject
to many factors which could render it inaccurate. The attached base sheets
contain a note, which allows for adjustment to the plans when the prevailing
water surface is consistently different from the EWSE. The expectation is that if
50% of the drilled shaft projects can avoid the "adjustments" allowed, it will be
an improvement over our current situation, which gives no direction to the
contractor as to what water elevation may be expected.
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Many bridge sites will be located in controlled pools, especially on major rivers,
where the normal pool elevation established by the United States Corps of
Engineers or other agencies will be readily available and serves as a very
accurate water surface elevation. Other sites will be located at or near a United
States Geological Survey stream gage station, which may be a source of data
for estimating or verifying a typical water surface elevation. However, many
sites will require an estimate based on hydraulic site surveys. In this case a
standard method of finding the EWSE is presented in the attached sheet titled
“Estimated Water Surface Elevation”. This method is to be used only when
better information/data is not available. A major assumption of any method,
including the standard method, is that all construction will take place in the
month of April, building some conservatism into the estimate.

The Bureau of Bridges & Structures Hydraulic Unit will record the stream site
existing water surface elevation, date of survey and top of bank elevation in
their Hydraulic Report review comments for all potential drilled shaft projects,
for easy reference. It is recommended that this procedure also be followed on
state owned bridges requiring a preliminary bridge design and hydraulic report
prepared by others for local agencies.

The attached base sheets include various pier types and one for abutment
details. Correct pier type selection is important to address constructability
issues, and the following guidance is offered to assist in that selection:

e Open Column Drilled Shaft Pier: (Base Sheet P-DS) This substructure type
typically provides the most economical shaft alternative where stream
conditions permit. The top of the drilled shaft should be located 300 mm (1 ft)
above the EWSE, which should be shown on the TSL and final plans. If
aesthetics allow, permanent casing may be specified to simplify construction
of the shaft through the water. If the appearance of permanent casing is
undesirable, the length of the shaft where casing will not be allowed to remain
in place shall be designated on the plans. For constructability reasons, that
length should typically not exceed 3 m (10 ft). If the shaft extends through
water deeper than 3 m (10 ft), permanent casing should be specified to make
up the difference. Although this base sheet is detailed for a pier located in
water where no permanent casing is permitted, permanent casing can be
added or the base sheet modified for use at piers without concerns for water
such as overbank piers or grade separations. As with any of the pier types,
when permanent casing is necessary, the minimum limits should be shown on
the plans and a separate pay item, Permanent Casing, should be added.

e Column-Web Wall Drilled Shaft Pier: (Base Sheet P-DSWW) Waterways
with a history of debris collection or ice jams may necessitate the use of a
web wall between the shafts. The need for this wall must be carefully
evaluated and only used when conditions warrant since it adds cost and
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complexity to the project. The use of this pier type without a cofferdam is
limited to locations where less than 1.8 m (6 ft) of water is expected at the
shaft location. Construction of the web wall has been an issue in the past
and thus the base sheet provides a construction sequence and a pay item
"Underwater Structure Excavation Protection" for this work. Since the lower
web wall is only connected to the upper web wall (not the shafts), the upper
web wall should extend to 1.8 m (6 ft.) above the lower web wall or to the
project’s Design High Water Elevation whichever is higher. In cases where
the top of the upper web wall is within 2.13 m (7 ft.) from the bottom of the
pier cap, we recommend the upper web wall be extended to the bottom of
cap.

e Encased Drilled Shaft Pier: (Base Sheet P-DSSW) This pier type may be
used if dictated by watercraft traffic requiring a flush crash wall, or if an
aesthetic requirement is needed to match the existing or new substructures,
etc. The permanent casing will be covered by the encasement wall and
thus is not an aesthetic concern. The drilled shaft diameter must be shown
at least 300 mm (1 ft.) less than the encasement width to accommodate
shaft construction tolerances. Since the encasement width limits the shaft
diameter, more shafts are normally required, which causes this shaft
supported pier type to be the most expensive. The use of this pier type
without a cofferdam is limited to locations where less than 1.8 m (6 ft) of
water is expected at the shaft location. This wall construction differs from
the web walls in that the forms, reinforcement cage and concrete tremie
pour completely surround the shafts and the upper encasement wall is
poured monolithically with the column cage. The construction sequence of
the encasement wall has been an issue in the past and thus the base sheet
provides a construction sequence and a pay item "Underwater Structure
Excavation Protection" for this work.

e Dirilled Shaft Pier with Transfer Beam: (Base Sheet P-DSTB) This pier type
is most suitable when the design loading (vessel impact, ice, seismic, etc.)
requires more strength, stiffness, and redundancy along the axis of the pier.
The transfer beam also provides additional construction tolerance to
incorporate out of location shafts which are more likely in deep water shaft
installations. Permanent casing can avoid the need for a cofferdam,
provide a form through deeper water sites and add protection against
stream abrasion. However, since the casings will remain below the beam,
aesthetics and debris collection should be considered.

e Drilled Shaft Pier with Crash Wall: (Base Sheet P-DSCW) This pier type is
normally used at grade separations where the proximity of the adjacent
roadway or railroad traffic dictates the use of a crash wall. Since the crash
wall is not acting as a footing, it can typically extend just 600 mm (2 ft)
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below the finished grade (similar to the abutment). The crash wall pier can
also be used in locations requiring added strength, stiffness, and
redundancy along the axis of the pier. In cases where the shaft diameter
causes the crash wall width to increase excessively, a wider grade beam
may be located below the thinner crash wall to connect it to the larger
shafts.

Abutment Drilled Shaft Details: (Base Sheet A-1-DSD) This base sheet
may be used in conjunction with any of the above pier applications or to
support single span structures. At sites where drilled shaft support is
required at one abutment or at least half the substructure units,
consideration should be given to using shafts at the remaining
substructures to lower the unit shaft cost, when the cost advantage of
using alternative foundation support is not significant.

Other issues related to the base sheets include:

The spiral reinforcement in the shaft is shown at a 150 mm (6 in.) pitch to
promote unrestricted flow of the concrete during the variety of difficult
installation conditions present which could otherwise lead to construction
defects. As such, the drilled shaft shall be designed as a column with ties
(or hoops) spaced at 150 mm (6 in.) centers.

The drilled shaft diameter is 150 mm (6 in.) larger in soil than in rock.
However, they both use the same diameter reinforcement cage. This
results in a 50 mm (2 in.) concrete cover for the reinforcement in rock and
125 mm (5 in.) of concrete cover for the reinforcement in soil. This ensures
the proper rebar cover in soil regardless of the installation procedure and
reduces the need for contractors to oversize the shaft in soil to drill the rock.
At piers with columns directly above the shafts, the columns are detailed
150 mm (6 in.) smaller in diameter than the shafts to allow for construction
tolerance in the shaft's plan location while enabling the designer to use the
same diameter cage in the column and shaft.

WMK/bb23747



ESTIMATED WATER SURFACE ELEVATION
(EWSE)

Standard Estimating Method

1) From Hydraulic Report stream survey find the existing water surface elevation, as
provided per Drainage Manual 2-601.2 & Fig. 2-601.2 b, (or low flow) at the bridge
site and the month that this elevation was surveyed. Also, find the top of bank
elevation from the stream cross sections at the bridge.

2) The existing water surface elevation is assumed to be a “typical low flow”, in any
year, for the month taken.

3) April is assumed to be the typical “high” month for water surface elevations and
September is assumed to be the typical “low” month.

4) Using an equal monthly increment of 0.75’, add or subtract from the existing water
surface elevation, going from the month in step 1 to the month of construction
(usually assumed to be April), within a calendar year. See example below.

5) The maximum elevation to be used is 75% of the difference from the typical September low
flow elevation to the top of bank elevation added to the September low flow elevation.

6) The Estimated Water Surface Elevation is the lower elevation from step 4 or step 5.

Example

From Hydraulic Report stream cross section or profile: Existing water surface elevation = 606.1
at bridge site, date of survey is November 1999.

Nov. Oct. Sept. Aug. July June May April
606.1 -0.75 -0.75 +0.75 +0.75 +0.75 +0.75 +0.75 =608.35

Check maximum: Top of bank elevation at bridge site is 611.3

Typical low flow for Sept. is 606.1 —0.75 — 0.75 = 604.6
(611.3 —604.6) x 0.75 + 604.6 = 609.6 ; 609.6 > 608.35

Therefore EWSE = 608.35
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* If the prevailing water surface elevation during construction is consistently Pay limits for the Permanent Casing shall be based on the
DESIGNED - - 20 different than estimated on the plans, the contractor may propose an minimum fength shown.
EXAMINED adjustment to the fop of the drilled shaft elevation as part of their installation
CHECKED S procedure. The top of afl drilled shafts within a substructure unif shall
- PASSED be constructed to the same elevation and extend above the prevailing water
DRAWN TR T ST surface. The quantities and reinforcement detailing are based on the top of
checkep - shaft and the estimated elevations shown and may change based

on the actual elevations encountered at each shaft and the final top of shaft

elevation.

Reinforcement Bars designated (E) shall

be epaxy coated.

Cast steps monolithically with cap.
Space cap reinforcement to miss anchar bolts.

Ninimum fap for spirals = 1

**Lengih is height of spiral.

turns.
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e bi(E) ‘ | —ue
< T T
| V 4 € Pier
(! B 0 oy gy T ]
\ = —s.E) k*@ {EJI \\ _ \_ \_ \_/ !51(5),
i T
SECTION D-D TOP PLAN e 0 sars
-# S(E) bars ot __os. = *U’Tap P
* o) b T Eagch End
-# p ars Top
Elev. 3] r’ ¢
—l bars- Ea. Face
s f
= p(E) 127 cl. I+ = ) -# U(E) bars
§ o S(E) fyp. !i& / < s | Each End
S| L ».(E oy R
B 5{/( ) — “# p,(E) bars Bottom
] | t [ -# pE) # spy(E) spiral Each f " Each End
typ. Dia. bars-Bottom Column - Provide 1> | (===
p. . extra turns top and
v 75 v bottom.  Extend
spiral 2” into pier .
A A Pitch
cap. FProvide 4-#4
F 1 spacers or equivalent. g\m «
3 # vp(E) bars 1] N 8
\Nlb D 4‘1 — D See Sec. A-A £ °
nE)fFT
w 1 ! T . - #5 sp(E) bars ot cfs. <lg ! # wi(E) bars.
N < ~|= Bl Lap with vz(E) bars.
S syE)—f S SES
s|= 2 ol
Q g 5|3 1
S48 3 =15 S8 Finish Grade 8
= S [y 3
s * g : =ls =]
g d o ElS
S —F * | 7 RS <=
X PN ' E # vi(E) bars. e
Top of - 7 g < g. Lap with v bars.
Drilled Shaft M g |—Constr. Jt.
. adlhE : _
3 20 g \ 8 # v bors | g
< ’ Elev. <« See Sec. B-8 4 M= -
= g > L f Pitch
§ Dia.
; > v . v
= # sp spiral
S Each Shaff—vaideB p. B
s 15 extra turns top = 157 cl
“ N Estimated 7 and bortom.  Extend typ.
S P spiral 2" into crash
top of rock D) T r "
5 S e ‘ [ ‘ wall. Provide 4-#4 / op o rod
. spacers or equivalent.
T TEm ] TET] | ey |
3. = = 2 cl.
38 m \ | o =1 5.
= =< = >
5s ———
%E Im = I
5 = bc =
M=
ELEVATION
SECTION C-C 9 (Looking J
typ.
DESIGNED - - 20
ExamIngD * The quantities and reinforcement detailing are based on the fop of shaft
CHECKED - and the estimated top of rock elevations shown and may change based
PasSSED FIGINEER 7 SRR peSieN on the actual top of rock encountered at each shaft and the final top of
(DRAWN - shaft elevation.
ERGNEER 57 GRIBEES A0 STRUCTURES
CHECKED -

| - sHEETS

ulE)
ur®)

BARS WE) and u;(E)

BAR si(E)

N

.

S(E)
$2(E)

S(E)
52(E)

BARS s(E) & sa(E)

xx

*%

sp,(E) spiral

sp  spiral
SECTION B-8
BILL OF MATERIAL

Bar No. Size Length Shape
HE) #

hitE) # e

(E) # —

1(E) # —

2(E) #* —
SE) # a
Si(E) # u
s2E) #5 a
3l # MW
5p; (E) # MW
uE) # j—
uile) # j—
v # —
vi(E) # —
ve(E) # —
Drilled Shaft in Soil Foot

‘"’ Dig.
Drilled Shaft in Rock Foot

"’ Dig.
Congrete Structures | Cu. Yd.
Reinforcement Bars, Pound
Epoxy Codted oun
Reinforcement Bars | Pound

Reinforcement Bars designated (E) shall

be epoxy coadted.
Cast steps monolithically with cap.
Space cap reinforcement to miss anchor bolfs.
Minimum lap for spirals = 1 > turns.
**Length is height of spiral.




End Post shall be poured
after bridge parapef Is in

place. Form top surface fo
match parapet grade.

| STATE OF ILLINOIS
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o

% -#6 vp(E) bars at 12" cts. Outside
< Face
©
S—— R -#6 va(E) bars ot 127 cts. | 3-#6 Inside
[ — W v3(E) at Face
— 2 2" cts.
T
I 4
1"-¢ Anchor Bolts. Cost
included with Concrete I_ n)
Superstructure on sheet Const. _Joint ) Hlw 1-#4 h,(E) bar (L.F.} P
of At exit end of with 3" Notch on N %’ S M Bend in Field
one-way bridges only. outside face. & Lo}
l ! I8
I I - (@
olg
L | 83 v |
_ [ |
1 ¥ E E
Construction Joint I ’]‘ -#6 n(E) bars at 12" cts. I
I | | 3 Prs.-#6 n,(E)
Il 1 af 127 cts.
| 1 1
, gl f f
Bar splicer (€} ‘ | gy — =, —
for #5 bars | poge i N Jvs e 1
127 cis.) gg F—— 1l
57 16" a2 : | F=3-#7 0,8 bars [ ] R
6-0” (Ea. Face) i
= 7 WING WALL ELEVATION | 3-#4 N
L *7‘* 4 For £ Joint detait Showing Dimensions I s;(E) bars
— )\ or Exp. Joint_details =
2 S see sheer  of - - A
N | Constr. i Elev.
N 6" Hollow Bulb type i -~ [T vs bars n3(E) bars—
viE)— tallic water sedl. -7 Joint — ° 7 >
| 7 nonme! . [T n2E) bars Vg bars &
r ! 93,7 pl == A S
hE, e [_;’ = <J
| NE ‘ — X 5 |
vi(E) = -#4 5,(E) bars at ofs. |
S | N | S Slope 4" '
cl. A e befween L
Constr. S v(E) brgs. 3 4 N
Joint \ Ol A #  spy spira/**
2" Chamfer h(E) <
NE) / 3 N B ¢ s sprart N
- &
(E) ] g r é 1 r K 2 1
V7 (E)— B
) T - / hsE)—1 H ! N ]
pE) - OB s S D D c c
. [ ) g COﬂST.ﬂJCf}/O/Y ) hy(E) S Y. el 5 al
p(E} — - , S Jiwith 47 B 5 o,
e S Notoh hy(E) “ fyp.
3 N ol Vo(E) — ) ——v, ) E € Drilled Shaft € Drilled Shaft
sE) —- 3 . . . 7 Dia. 24" Do
| : 15" el = = |— 15" cl. l ’
"3 » 2 T 4 I
= M Constr. T 4 4) A
pE) Joint & Estimated top of rock &
| I o e Pitch Flev. Pitch Notes:
A 2 fotes:
Constr. Jt. E §< é >>
. % S
_I L1 raE 27 ol
¢ o s n© H e }, T TSN TS o TTE
| 8% 2 cl. vp.
| nE) —= r =8 i
S
‘ %S <]
s, . s
5 (E) 3 23 L
L N £&5 ]
SECTION THRU ABUTMENT pi(E AR g N E ~ B4
. yp. 1]
DESIGNED - d 20 Dia. 18" Dia.
creckeD - ExamINED fyp. 7yp-
o G SRS PR Consir. 4t

ENGINEER 07 GRIDGES AN STRUCTURES

SECTION B-B

WING WALL & DRILLED SHAFT ELEVATION

Showing Reinforcement

SHEET NO.

- SHEETS

A ‘

-# 5 '

Li_j spiral g 5 WP 5;7:: G/SP
SECTION C-C l——J
SECTION D-D
WP,
vy (E) or n(E) rMEJ vs(E) or
< . f

1 L — = (E)
‘ LVZ(E) or n(E) hs(E) ‘ ;ZI(E) or
SECTION E-E
367 ‘
Threads | 4 _Balvanized Locknut
and Washer
Nut
Galvanized 8"

1 ¢ ANCHOR BOLT

* The quantities and detailing are based on the estimated elevations
shown on the plans. The actual elevations may differ atf each shaff
and corresponding adjustments shall be made fo the drilled shaft and
reinforcement quantities and payment limits.
Reinforcement bars designated (E) shall be epaxy coated.
Quantity of concrete in end post included with Concrete
Superstruciure on sheef of .
** Provide I'; extra turps 7op and bottom of each
drilled shaft. Extend spiral 2 into abutment or wingwall
cap. Provide min. 4-#4 spacers or equivalent.
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elevation.

| -# u (E) bors

[ | [ | e

‘ v (E)
V T ~ T N N p(E}
€ Pier ¢ . :
172 VA W /- PRGN
\ I Vi \ Vi \ Vi s (E)—= I j .
4 % 50 ||
T T oo . . )
. . — s (€ Qg\- - sp;(E)
3 2 L—J spiral
<
ToP PLAN v s oos S .
- . £
a as »®  SECTION B-B
-# S(E) bars at cts. —— . 7op & Boit.
Each End
-# pE) v
Etn - > A / pars-Top SECTION A-A
f
H | % HE) I -# U (E) bars
i 4 bors- Ea. Face Each End
B i .
-# py(E) bars Bottom o R
50l |50 1 -# py(E) # sp,(E) spiral F 1 Each End {L") spiral
bars- Bottom Eaah Column B
Provide 1's extra % vaE) bars
A turns top gnd bottom. See Sec. B-8
Extend spiral 50 mm SECTION C-C
inte pier cap. \ 50 cl.
) Dia, Provide min. 4-#15 Typ.
Estimated
Top of water surface 1yp. yp. typ. spacers or equivalent. { BAR _ulE)
oriled shaft Eev. ‘ s pren BILL OF MATERIAL
B
Constr. = # v (E) bars. E
! . ar No. | Size | Length | Shape
75, 75 Joint, typ. N < ~——=— Lap with v and
- = ! g 15—‘ H %5 Vo(E) bars. NE) #
f 8 | = N
S $ —h s e
N —7
— < 1 [ e 7 @l =
© s — —
3 vp. N ] 1(E) # —
s . 2(E) # —
o % 7 Dia., F 1
= 3IS p-
S g~ Estimated ground surface C C S(E) # o
[
< S % Flev. £ v bars Ground surface SE) Py W]
= & 6% See Sec. C-C s — ot
5
— RS RS
&5 %4 1 300 RS RN NN RN @ BAR s(E) ** [spi(E) # MM
N Y
< £ Rz # sp spiral | E) # —
S Each Shaft N
S ) N Provide 1l extra y v p—
Pa turns top and botfom. . Vi(E) # —
= Provide min. 4-#15
E p—
§ 4 f‘%)?”g?fiodck spacers or equivalent. — d v2AE)
N / Elev. < : Drilled Shatt in Soil ”
mm Dia.
Drilled Shart in Rock
MMM =i =l = mm Dia. "
B ﬁ i Concrete Structures m3
N il = 3 Reinforcement Bars.
S; = e = BAR s, (E) Epoxy Cooted o
o= Reinforcement Bars kg
KIS
g8 p -
S Reinforcement Bars designated (E) shall
be epoxy coated.
Cast steps monolithically with cap.
Space cap reinforcement fo miss anchor bolts.
END VIEW Dia, ErLLE}(V#[o)N Minimum lap for spirals = I turns.
—_— 7 - o0king **Length is height of spiral.
yp- . » . o . All dimensions are in millimeters (mm) except
If the prevailing water surface elevalion during construction is consistently as noted.
DESIGNED 20 different than estimoted on the plans, the contractor may propose an
adjustment to the top of the drilled shaft elevation as part of their installation
cHeckeD EXAMINED procedure. The fop of dll drilled shafts within a substructure unit shall
EVGIIEER 0F BRIDGE GESIGH be constructed ta the same elevation and extend above the prevailing water
[DRAWN PASSED surface. The quantifies and reinforcement detailing are based on the top of
EVGINEER OF BRIDGES AND STRULTLRES shaft and the estimated elevations shown and may change based
CHECKED on the actual elevations encountered at each shaft and the final top of shaft
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\ y LS
I ¢ Pier S(E) \/ uE) 20 chamrer.
) ; © “ 3 8
ve o Ll
W [ N e | A | [ € Drilled Shaft /\ )
I 7 P + T i © and Web Wall ! = o
N N ey St ) | ; 8t
T T o
| | BAR _ulE) Ko S
sp(E) spiral %
it cts. L——l
-# s(E) bars o/ ofs. = , a
Top & Bort. SECTION A-A
Elev. ¢ ~# plE) Each End 2= o0 O 2
s —L I" / bars-Top 20 mm chamfer
s ] ] IS}
= PE) % f % e — | 'ii % uE) bars v ‘Hﬁ R
. )
kS SE) 4 Ig bars- Ea. Face 3 Each End € Drilied Shart
5 b - — and Web Wall
= t \ — =\ -# py(E) bars Bottom . § ‘rL
50 % pE) 50 ¢l Eoch End
) ] 1 | 50 .
b bars-Botfom . BAR _s(E)
IS}
# Vp(E) bars sp spiral B
See Sec. A-A P op =3 "
— i Dia.
N
- 3 yp. typ.
} . iz o : SECTION B-B
o " q
Bar —— Elev. S By
- § dAF L | s | # BILL OF MATERIAL
= o -
M o~ =
® v (ETH Top of =N | - #15 va(E) bars | %@E _ | # spy(E) spiral f{aEr) No. i/ze Length | Shape
= i S Each Face fyp. g/
Drilled Shaft 'yp. Sc= Each Column
o _ o8 I —E I Sar s I Eeen Colmn BARS si(E) & sHE) neL z =
s M Estimated |5 I 5 I N 8 N I turns top and bottom.
o water surface g | < | S5 § 75| 75 Extend spiral 50 mm info
R 72 e Elev. | s | N oo =] . pier cap. Provide min. 4-#15 ptE) # —
‘_‘ | ) spacers or equivalent. pi(E) # —
s e \ pa(E) # —
o
3 s E Sl | | (§§ 8 I onstr. Joints 5 . ]
< = > " S a 3 # (E) b (E) # u
NE — | Dia. ols & g v ars. S
de s ver 9l ol I ges g | Lap witn v and s2lE) E: u
sl |z <@ i | | N | 125 ¢l v, (E) bars.
33l |® 2 g | K o= y ) - # MW
a e |2 Estimated ground surface %S B | B | #(S | 1yp. D
© 3 S NS Ground surface ** ["sp, (E) * AN
< - 1]
S5 | Sz ,FE/ew m I #15 v3(E) bars I [ |
§ || “%Ea e 7 [ Eaen Face ’ﬂm RCSER. -~ #%z@/ ; 75 - —
& t L — ! v bars
3 < | | See Sec. B-8 v * p—
N h(E) 2 # sp spiral VI(E] - p—
S N Each Shaft Vo(EJ # —
S Vi < Provide 1> extra V3(E) * pr—
. 4 turns fop and botfom. EJ p—
2 Estimated i V(L #
T N Provide min. 4-#15
& top of rock . Ungerwater Structure
~ é E/gv. p § Top of rock spacers or equivalent. Excavation Protection | Each
* vp- 150 Pitch Location
Drilled Shaft in Soil n
MMM = mm Dia,
By 50 c. Griled Shafi i Rook | -
58 il fyp-
s Concrefe Structures m3
Sy Construction Sequence for Web Wall: Reinforcement Bars, P
2 “(5 Epoxy Codgted 9
E& 1 Excavate between shafts to elevation of web wall base and set lower Reinforcement Bors kg
~ L’ c web wall forms through water to bear on the circular edge of drilled shafts. Bar Splicers Each
T Secure in place with fill, struts or tie forms fogether as required. Reinforcement Bars designated (E) shall
2. Place the lower web wall reinforcement cage into the forms using spacers be epaxy codred. 9
Di to maintain proper clearances. it "
SECTION €-C Lf——‘ E{LL%V#IO)N 3. If the forms can be sealed against fhe shafts and sireambed fo e o el anohor ol
vp- 0oking allow dewatering. the reinforcement and the concrete placement may " h ) -
be completed in the dry. Alternatively. the rebar cage can be Minimum Jop for spirals = 1 2 furns.
i ,Jf the prevailing water surface elevation during construction is consistently lowered into position through water and the concrefe discharged af the base Le_ngfh /s height gf 5_/)/‘/’0/.
[DESIGNED 20 different than estimated on the plans, the contractor may propose an P L h All dimensions are in millimeters (mm) except
djustment fo the 1 F the arilled shaft elevat, 1 of their installati of the excavation through a fremie pipe or pump hose, displacing a5 noted.
N EXAMINED gajusiment fo ihe iop of ihe drilled shaii elevaiion as pari of Ineir insialiation water, sediment, and tainted concrete out the fop of the Torms. .
CHECKED procedure. The top of all drilled shafts within o substructure unit shall 4. Construct Columns.
PASSED EHCINEER I BRIDGE pesiot be constructed to the same elevation and extend above the prevailing water 5. Consiruc upper web walls
(DRAWN - surface. The quantities and reinforcement detoiling are based on the top of - -
ERGIVEER 5 GROGES A0 STRICTIRES !
CcHECKED N shaft and the estimated elevations shown and may change based
on the actual elevations encountered at each shaft and the final fop of shaft

P-DSWW (M)

elevation.
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**% Contractor is responsible for determining the casing | - seeETS
thickness and the actual tip elevation fo be used (see DEPARTMENT OF TRANSPORTATION @
Special Provisions). o (=3
Pay limits for the Permanent Casing are based on the N N () < 2 § Qi
minimum length shown. I ‘/ u =} - <
T T f % A e e v
= = = = = = —
‘ € Pier E
f l i \) PE) ltf | \ Itf} \) r7 lL/ | \) ltf | \) ltf | I ) h (E) *”Per/ncmenr - uie)
- \ 7 A c +
T T
& ‘ BAR UE) or ui(E)
-# 5(E) .
TOP PLAN ’70? e sp spiral
-# S(E) bars at cts. Top & Bott.
Jop 8 B0 A, B & C DIMENSIONS
Elev, »A # () Bor | A B [ ¢C
bars-Top SECTION B-B
2 plE) [r——— . R )
t It i I bars u€) Vo(E) [
gle S(E) — Ig - = Each End ;
ENG
N E==te a1 p, (E) L g ]
= L = il ;D —— X -# pp(E) bars Bottom -8
S =l | o éundsd Constr. ~# pE) Each End {)\ S
3 =] typ. 2| 8 Toints bars- Bottom
= = wl Q| - i . . 1
= Vo(E) « #_velE) bors Pitch 7
= Vs = 3 .
2 = __Constr. . § 8 o v +
3 = Elev. (R
3 = g s c c —=
g = KRS Top of drilled shaft,
o = h | # V(E) bars
Top of L = | = - permanent casing & 5 See Sec. C-C
Drifed Shar7| |& B! Estimated S 2 s lower encasement s h € SECTION C-C
S = o # spi1(E) I Each
S =] wafer surface SIS = Construction wall Elev. = /591 :D”_Ud ac! -
- : olumn. Provide
nen || B e 3 @ e BAR () BILL OF MATERIAL
N =M S and bottom.  Extend Bar | No. | Size [ Lengih |
L = > || || || | || || spiral 50 mm into pier cap. h(E) #
_ = - i i | H Provide min. 4- #15 hE] E
° |3 ’ oo -# vy(E) bars " " spacers or equivalent
B e = bars o ofs. Il Il  ub () # —
SIS ’ Estimated ground surface || I I I s SV ar: é 5 () ) —
g A ce Sec. B-
5 |3 =10 [ I (- 26 £ —
3 g |8 ***Permanent 1 I I I EZ:]
i s & s I S Casing “ “ Dl Ground surface S(E) # o
< S |y s 7yp- p. vp. 51(E) # W]
= i S exddl <] Il I_~ —  # op spiral BARS si(E)
2 s |8 ' TRGRE | i Il L S H Each Shaft. x| sp 7 AN
: 2 \ i = = Provide 1> extra wx | spi(E) # ANV
< £ H R Grout any excessive over- ] 5 furns fop and botiom.
5 H . excavation between p If L 50 piton Provide min. 4’*1/5 ; u(E) # f—]
N * permanent casing & soil. spacers of equivalent. ulEJ # j—)
2 \2 Minimum boffom of N ’: m 7
E permanent casing =
ke p Estimated Elev. 15 Y&ies ¢l ;~Top of rook WE) # —
fop of rock B typ. Reinforcement Bars designated (E) shall i) #
Flev. T be epoxy coaled. vo(E) #
=3 TEm e _—WEW ] Cast steps monalithically with cap.
S = = ] Space cap reinforcement fo miss anchor bolts. Underwater Structure
g‘g 1> 50 ol Minimum lap for spirals = 1 > turns. Excavation Protection,| Each
58 i3 o **Length is height of spiral. Location
w S (Dt All dimensions are in millimeters (mm) except Drilled Shaft in Soil m
zt as nofed. mm_Dia.
=8 Drilled Shaft in Rack n
§v mm_Dia.
1 | Concrefe Structures m3
ml Construction Sequence for walls: Reinforcement Bars. g
Epoxy Coated
ELEVATION L Excavate through water, between and outside of shafis, fo base of lower el wall. -~
SECTION A-A S 2. Sef lower encasement wall forms into place through water and secure at fop and Reinforcement Bars | kg
—_ A (Looking / int o) Permanent Casin: m
bottom as required to maintain proper clearance from shaft.
3. Place the lower encasement wall reinforcement cage into forms using spacers fo
maintain proper clearances from shaft and forms.
* If the prevailing water surface elevation during construction is consistently 4. If the forms can be sealed against the sireambed fo dllow dewatering, fhe
~ 20 different than estimated on the plans, the contractor may propose an reinforcement and the concrete placement may be comg/ered in the dry.
DESIGNED adjustment to the top of the drilled shaft elevation as part of their installation Alternafively, the rebar cage can be lowered into position through water and the
cHeckeD N EXAMINED procedure. The top of all drilled shafts within a substructure unit shall concref_s d/sc_/mrged ar the _Dase of the _excavmmn through a fremie pipe or pump
EGEER O GO DEGH be constructed fo the same elevation and extend above ithe prevailing water hose, displacing water, sediment, and tainted concrete out the top of the forms,
bRAWN - PASSED surface. The quantities and reinforcement detailing are based on the top of 5. Pfs_pare construction joint at rop_ of drilled shafts and lower encasement wall.
R o SO TR shaft and the estimated elevations shown and may change based 6. Splice upper encasement wall reinforcement and cage /engih fo lower encasement
CHECKED on the actual elevations encountered ot each shaft and the final top of shaft and shaft reinforcement. form and pour upper encasement wall.

P-DSSW (M)

elevation.
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on the actual elevations encountered ai each shaft and the final top of shaft
elevation.

wE)
u1E)

SHEETS

u () f i -# uE)
‘ iy f | | |/ V()
| 7N ¢ Pior \<
g Transfer f | /‘ pE) / \, / \' / I l
eam I .
, \=E . N/ N NI ) |
| I I &
sp,(E) spiral
-# s,(E) bars
TOP PLAN g I
SECTION D-D IoP PLAN L e
-# S(E) bars gt cis. - . Eoch End ’ BARS U(E) and uy(E) SECTION A-A
-# p(E) bars Top
Elev. # h(E) e /
—L bars- Ea. Face J
S f *** Permanent
S p(E) |50 cL. k -# UE) bars BAR n(E} Casing
2le SiE) vp. Ig £ | §[§ l ] Each End
5" | b (€, -
S 210( ) I 1 == ~# p,(E) bars Bottom vl
i i
~{~ f ‘ -# 0y(E) =1\ # sp,(€) spiral Each Each End . o0 opiral
yp. Dia. bars-Bottom = olumn - Provide 1>
! Typ. Typ. =1 extra rurns top and BAR s/(E)
v v vel) == | borfom. _ Exond. 1150 trp.
I=t| spira mm into pier i~
A A =1| cop. Provice 4-#i5 S S" SVZ(E)AWXS ()\ ol SECTION B-B
Estimated §— =l | spacers or equivalent. ee Sec. A~ @@
water surface -# R =] ~. BILL OF MATERIAL
py(E) <8 = y
Elev. Top of 0 bars-Top & Pitch Bar | No. | Size | Length | Shape
D1(E) + - Drilled Shaft ] 2 ¥ hE) #
o - T # —
oF T 50 o Uy —#15 sp(E) bars, -’ 1 =#  ni(E) bars S S i)
28 s, — - 58 T ofs. g o Inferior Columns Lap with v and
Sa A | tve- w - 2 D Vo(E) bars. D n(E) # —
[ . %5 S(E) ni(E) P ]
. o 4t pE) L ov§t B m 1
0z L -# (e S s N BARS S(E) & splE) D(E) # pr—
v bars- Ea. Face = % nE) bors = Constr. Jt. pi(E) # —
5 |2 L-# e g = § sp spiral pAE) = —
‘2 3 Do, bars-Bottom 1 125 cl. 5 5
s |8 . . — . S #
5 s gs;;mmed ground surface Typ. Ground surface — 1 S14E) # u
< S . B S2iE) # o
2 £ I - - # v bars
v |5 rout_any excessive over See Seo. B-8 -
2 [ excavation befween . - 2 # MW
S s ‘ﬁ permanent casing & soil.  ARA| {0 sp, (E) # MW
.
s |2 | [B— Pifch e # )
e |5 ; Each Shaft-Provide t () # =
& £ - 1> extra turns fop N
BEH Minimum_ bottom of - and bottom. Extend " p—
permanent casing yp- spiral 50 mm inta transfer VIES # —
1 ] Elev. | 1 I beam. Provide 4- #15 velE} # —
N Estimated spacers or equivalent. Top of rock
& —1op of rock |Permanent Casing m
Elev. Drifled Shaf?f in Soil n
T T mEm MM Ol
E* = = = 50 ¢f, Drilled Sﬁﬂf? in Rock n
T3 i i i = mm_Dia.
QX = = = _4 — Concrete Structures m3
tf — BAR ni(E) Reinforcement Bars. e
28 Epoxy Ceated
£S5 |.> Reinforcemen’ Bars kg
~ c Reinforcement Bars designated (E) shall
TEm be epoxy coated.
Cast steps monolithically with cap.
SECTION C-C w Space cap reinforcement fo miss anchor bolts.
- (Looking ) - . p . Minimum Jap for spirals = 15 turns.
Contractor is responsible for determining the casing **/ ength is height of spiral.
thickness and the actual tip elevation fo be used (see Special Provisions). Al d'g B gnt ¢ ‘/7/ 7 (mm) "
* If the prevailing water surface elevation curing construction is consistently FPay limits Tor 1he Permanent Casing shall be based on fhe s motag oINS are il milimeiers (mn excep
- 20 different than estimated on the plans. the contractor may propose an minimum length shown. -
EXAMINED adjustment to the fop of the drilled shaf? elevation as part of their installation
- procedure. The top of all drilled shafts within a substruciure unit shall
PASSED FIGIEER OF BRIOGE DESION be constructed 1o the same elevation and extend above the prevailing water
- T e RS TS surface. The quantities and reinforcement detalling are based on the top of
N shaft and the estimated elevations shown and may change based
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Em L’ c Reinforcement Bars designated (E) shall
be epoxy coated.
- Cost steps monolithically with cap.
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SECTION C-C D w Minimum lap for spirals = 1 ' furns.
2eC T IUN L0 ud (Looking J **Length is height of spirdl.
fyp. All dimensions are in millimeters (mm) except
as nated.
DESIGNED - 20
ExamingD * The quantities and reinforcement detailing are based on the fop of shaft
CHECKED - and the estimated top of rock elevations shown and may change based
PASSED EYCHEER B BRIDGE BESIon on the actual lop of rock encountered af each shaft and the final top of
(DRAWN - shaft elevation.
ERGIVEER 5 GROGES A0 STRICTIRES
CHECKED -
P-DSCW (M)
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place. Form top surface fo
match parapet grade.
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" ¢ ANCHOR BOLT

* The quantities and detailing are based on the estimated elevations
shown on the plans. The actual elevations may differ at each shaft
and corresponding adjustmenis shall be made to the drilled shaft and
reinforcement quantities and payment limits.
Reinforcement bars designated (E) shall be epoxy coated.
Quantity of concrete in end post included with Concrete
Superstructure on sheet of .
**  Provide > extra turns top and bottom of each
drilled shaft. Extend spiral 50 mm into abutment or wingwall
cap. Pravide min. 4-#I5 spacers or equivalent.
All dimensions are in millimeters {mm) except
as noted.
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